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(54) TONER, TWO-COMPONENT DEVELOPER AND IMAGE FORMING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the deterioration of a toner due 
to use over a long period of time, the surface deterioration of a toner 
carrier, the surface deterioration and abrasion of an image carrier and 
the sticking of the toner particularly to the surface of a photoreceptor 
and to obtain a toner which attains the prevention. 
SOLUTION: The toner has at least toner particles and an external 
additive. In the circularity distribution of the particles of the toner 
measured with a flow type particle image analyzer, the toner has an 
average circularity of 0.920-0.995 and contains 2-40% by number of 
particles whose circularity is <0.950. The wt. average particle diameter 
of the toner measured by the Coulter method is 2.0-9.0 |om. The 
external additive has at least inorg. fine powder (A) which exists on the 
toner particles in the state of primary or secondary particles and has 
10-400 jxm average meyor axis size and a shape factor SF-1 of 100-130 
and nonspherical inorg. fine powder (B) having a shape factory SF-1 of 
>150 formed by aggregating plural particles. 
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<Ott!TT??^UTt>*¥*$S&#l 0m//m755l 0 0 
m/iinTO^RS F- 1^1 0 0 7551 3 0<Dmm 
m&W (A) &HMAG-1-*Z.li1z±f)3E*Z 
tlfc¥£ft&*<l ZOm/im^S6 0 0m|im&yjgtt 
#gcS F - 1 ifi 1 5 0 «k D*#i>#Wim&tt«&<*; 
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(B) ££'J>te<£>b#VX%>0* 

0. B^m^^tOilW (A) 3&«W5 
©£Lt, fctfl. O/imXl. 0 j/rnCD@«£fcO&# 

[»^fl|9 53 Kh^-tt. i&h*- 1 ooffifig?* 
fcfc*ttttt&fr (A) *0. OIIOTIT 
^*tfct#f»tr*»*lH7 771S9 4'0DV>rtl*II 10 

t*#««ttJS«««JH*f (B) SO. 37553. 0£g 
«WLTlr»-5Ca:*«p«a:-r*tt**7 7 7}59 5©^ 

[S**Si9 7] 8*MttH8ttfr# (A) tt, . 
fMl/TV»*u2:tWRi:«»«17 7 7559 6 CO 20 

[M«9 8] m&mm&ft <a> «, 771^ 
^ & s y ^i^sn^t^f $t c t 

C»*I9 9 3 &##i#i*&««8K* (B) tt, 3^U 

^*#UTl>*C£*tt«£T*BI*JR7 77559 6<7> 30 

C»*^l 0 0] &##?£#&*&f**&# (B) tt, > 
y*«tat : f'* : firUT^2iCi:«:«r«i:'ratt*3H7 775 
59 6 ©*vrn*lCK*©«*»|«#fc 

[»*JH1 0 13 S*&«WKtft# (A) \£* 7)V^i~m 

C i W8Sit «BI«3fi 7 7 755 9 6 m*1T*lfrlZ 

o 23 &&Ott8H* (a) tt. 7^5*« 

mtltiiO, K#*»aK^«W»# (B) tt, ~> 

103] KTJvzi-ms.?}** ¥^&ft©2 
k>> &##m&mmamft <b> «. ¥jg*a®<3 2fS75 

5 3te<06t^£5-~l 5 ®&K*Tf LT 

50 



[1*3**10 4] g*7;PS 6 0 7551 5 

LT-feD, &ft**&&mmm&i* (b> 2 07557 

Om 2 /g©BET&T0g*§R«Ki*Jt«S*fi£W 
LTl>6£££#«fcr*ia*®l 0 2Xtel 0 3KK 

nW6Ctt»it«W*«1 0 2 7551 0 4ft)t» 

mm 106] *mau *&« 

0 0 755 3 0 0 0(Dfig¥J$#^g£;£L-tlr>&;i<fc£ 

o 27551 0 sm^tifrizmww 
m#M \ 07) Kht-em iftttt/^» 

755 1 o 6 m>ftiMcmeMMME#i&. 
M£* 10 8] Kh ±- tt*tt, M^tt^E / v-R 

»CJ:oT»5ai*nft:t>fiDr**c:i:*«*«i:-r*«f# 
7 7 7551 0 6CDnm^^e«(DSi^5E^fe 

UM8M1 o'9] tfh^HHm*. tS»t»I&;fttf»fi 

l«:ti©T**Ci**H»fcr*»*3«7 7 7551 0 6 

Cgl^Jgl 1 0] Kh±- tt, MfcXSKfcHT** 

B£»SMll, 1. 27552. 0g/cm 3 OlM 
^LT^Sdt^»frSaS*3i7 7 7551 0 9 CD 

m$* ill] i . 2 755 1 . 

8g/cm 3 <Z)Ji#©K*#LT^* 

1 1 o icettoMMBrau 

[gt*Jg 112] K=jft£«ft*ftt. 5 755 1 9 &© 
M*«l l 3] Sfr^IMii. 57551 5 %c> 

msftui i 4] K^^urii. ^&<^'b*aff»^ 

5wi^<tnift*«l 1 0 7551 1 3^E^CO@3 
MMl 1 5] K^UTMU ^<it>«IS. « 
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m*r% lie] &&mmm* * u r », x«tn J: 

4X«ii l 5 icKKOMMdOfK. 

m&mi 1 47551 i 6<D^m^c92«co@«?g^ 
m. 

[19^118] K*tU7ll 157*M60«m<D 
£S¥^«tSSWLT^SCiS:^mfr*8t^l 1 
0 75S1 1 7<&^rn*McK«^®#^fifc£8U 

[&jfcJBll93 &*+'J7te* 2 0 75M4 5*£m<& 
t LTViS d t ^^tt5»^ 1 1 
0 72r£l 1 7 ©V>r*l^lc©««)H*»flWrfc 

[gSjfrSI 1 2 0 3 !fc«E^*m, sa@ttr* 0 . KM 

«»3»C€«*n*^d:«»«ira«l*3R7 77iMl 
iMM 12 1] ttti?*m. *NNB WT * 0 . & 

MMl 2 2 3 &®&J&&Ll5mZ. 

(i)75S(iv) flDIfi*'2HeUl^ttOfi«)*7 
Ptffe&Jgjfc'r -6^;^*^— Xtt^Jl^*^— IB«® 

t ->7> h^-- ttmnmmfttt?«* 
fe*d££S#-rs-7-tr>* h*- traBtowiWHftitt 



<8) ttH?ll-I7473l 
*UT»«C&*<HKfc?*tt*fl7 7 7>M1 2 lOV* 

tt-f ID- h^— KJP&T. ^77^ h*--0>4fe 
Oht-tJIw. ±B(0 W2(lv) <DXm*:4lal 

£^SC££fta£T*8?:£JiIl 2 2 £fB«fc0>Pi*B 

M«H2'43 &®»«Jfc£ifctt, <to^X@^JC. 

^^•J-->yxe*lEi^bT^«>^i:«#«a:r 
*BMM7 7 7iSl 2 3©^»f tl^lcE«©H»»Jft* 

1253 y-r>^ign fe^is^ 
t» ft^u-->>yxe«, ie^xe«T&»)ji.^#* 

XStttHfTton*Ci€r^«^TS»^l 2 5 CSiBt 

[§*#JI 12 7] &lfc^xa-C<DiE2§tg&. tt4«r«XS 

-cco^m^»^K^«tx@-ro^«i^tt, s£*»fcie## 

UT t^««ttS)^ttlMl)if9Wr tttlT ^ 5 ft 

n j: T&m&im&&m<n 2 v-->?&ftt>tizm 

40 12 4 ICfl£<B<DB!fcJBjS2ffc> 

[0 0 0 1 ] 

50 
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[0 0 0 2] 

[00033 a*, ±SB&*iaws8rtm, -#ic§i«;* 
fin {^ti&xmoLm i-cfco. rtsscas^Eisufc^ 

rSJ®£&ft L fcttiSl £ H ^ A tc ^ cn®^^7 >> 

AM (S-DW) iz^JK^^s^^qura-r^ciiC 
& ^ x h -^—ta^^^tttx u - y^a* e sg^ h 7 20 

-32 0 6 0^« t &3IP8 5 9- 1 6 508 2^&*8 
[0 0 0 5] C©i-536C-rt»**««l&«^fcafiL^ 

[0 0 0 6] ±}*Ufch^-#fl:*«£Cfc«£fc:tt. H 

[0 0 0 7] £lc, m^Jl^a-feXJr^^T, S7t# 
^l«T^y-=>yWti:*OftttlE±J;0PI*, HI 40 

[0 0 0 8] LA>U^6. Jl*lSG>$MJ— ~>0^1* 



W&tSiB £ V> 5 ®J*T05 h *-<&ttift if* * «J -= > 9 V 
[0 0 10] £<0J:5fc8:ffii:LT* &ft#±Ol£^8 

[ooii] croS*^ u-->$r (xwtfij-* 

6 9 4 2 7#&«lC, JS^c-^telC-PS-pflttUT 

8 7*ft«l» «rBB*F2-2 59 7 8 4tm #W¥4 
- 5 0 8 8 6^'j±m&Zf$fM¥5- I 6 5 3 7 8#fc« 

[0 0 1 2 J 4$BB¥5-2 2 8 7^$frK«\ &##J3J 

[0013] kicwu i^xfc&g-rs&ffio 

LTfr>*ttHl8 59-133573 **MR. MBB 
BS62-20318 2*f£rf8* #P§BS6 3- 1 3 3 1 7 
9«*«L ^K?2-30 27 7 2^S, *#P8¥4- 
1 5 5 3 6 1*£«L ^¥5-2 2 8 9#4iffi. #88 
¥5-5 348 2^fctfl«W5- 6 1 3 8 

[0 0 14] «5t«ft©3t*fflift-r«»«Rrd:h^~&ffi^i 
*^»Ct>t^Ttt* &-6&CT?frfbU» SEflL^V^a 

-OTfcSSB^fBJ3|5<b^jfi4fTr5. 
[0 0 15] j»ltt«r«»ttftffl^T»*«gMlTftS!|& 
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Ttt, «F&S¥4-2 34 0 6 3^«R^il¥6"-2 
3 0 6 5 2*f&f&lC. Jfa*%H*a4fcfr££;t*»Tti 

Co o i 7] £ns<&Si£ttWg«ti:R 

afcr^xiaten^nx^&t*. 
{ooi8] sec, awtfi9»b^- o^u-n> 

[ooi9] 5€fc, te^&>*~fc<k*5S#>W*l::HS 

[0 0 2 0] ±E«^K^nirx^ffl^fc1fi^«^u 
*K)mmiz&&ui%mnm&&E*2ri-c\,yz. # 



(10) #P8¥ll-174731 

[002 i ] u^ttMn©t-c h t-^itt 

vi^stB&ny^uo^, »cfifc&<o h^--^ i o o % 

[oo2 2] m?^M'?niL*\z&\,*Tmn&ft±'2 j t£ 
z^&ti lth ( i ) m&M&mt±tz&nzmmm 

«aa»*±o«Hfc 

£t^m&&h<»M\z;WTX#ft%wmzi*ZZL£\z 

m&%Lmtozm#zik& *> tr^f^v^nTfe 

0, Mfcte, <iv) iifcOPyHf^XSm'W: 
LX#^£fl±£l**^fcfc3£it*>*iS. 
[0 0 2 3] 

Eft* ©sefefc t^o fcj&i;:*** &a**n g 

[0 0 2 4] ^JC7^*7-®ife^^^CD®lft^T 

[0 0 2 5] irosftjeiifi»©sfittt)ft»t&t)ai^e 

30 [0 0 2 6] 7n-feXWfcjUfi*6 — *tt*«BIKr*l 

StZtix^z. mzimmm 51-3244 

— tf*«**ftT*>*. S£ M — *C*>ViT, 8-12/xrn 
&^**3 oa&XUTFd-ttSn, 2 0um«±(^^co 

[0 0 2 73 ftBPS5 8-1 2 9 4 3 7^^«TttW 
50 W6~10wmTfeO. SMW5-8tfm% 
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(in 



tt^ta»*^fifc$na(«i«33Mfe2>. 

CO 0 2 83 *«W#£<&lfcttt::<fcfttf* 5A*m£TFC0 
[0 0 2 93 La>L£#e, SMmETFW&gCDh*— 

loo 303 tte«amw«i^B3*L&h^— tmon 

*B«TC. »Wra6 0-3 2 0 6 0^«*tr>tt«HB8 
6 0 -1 3 6 7 5 2*&*R£feb>T. ItiMffaeB 
ETfcSfflfctfO. 5-3 0m 2 /g©*i«im<*£W 

[0 0 3 1) Mir. 15BB086 1- 1 8 8 5 4 6m 
ttHI»6 3-2 8 9 5 5 9*g|R. ^¥7-2614 

£:«r££Ufct>©T&oT, h:J— Colgate £^L<fc 

*>*»*tt»&ftrv>fcv*. m-mnmmmn? wz. 

jgrt-^HtrfcS?Bft*>&£,, 

[oo 3 23 M3fic©awH<fc*»«rrsBWT, <t#re^ 

2- 2 2 2 9 6 89&«tCS^U^|RttT'&7^^-nt 
[0 0 3 33 

fSIBfi&irattcfcft. *^y©*i;«tif»H«*« 
#*ft*h:h-, tth*-*nt>fc=j£»*mjH&t* 



[0 0 3 53 »BW0>Btttt. JUOTW«8fc«k*h*--- 

10 [0 0 3 5] *«Kttir«ftfe*tt»tteJ8 
^fctffl*^B£*ft^ia«-r « E £ £ i ft if «. 
[0 0 3 7) JSC, #fgBg<7)gS>«, aCftfiCjfcSMJ-- 

K-rzzit&mtok-r*. 

[0 0 3 8] JSC, *$mi& @«^Jifcll©g#c3ffi$ 

[0039] «29jwu x^-^-tt^ftirr^mBft 

20 iSrgWfr*. 
[0 0 4 0] 

9I cofliffc *r £ -3 x^fit £ ft * • 

[0 04 1] 4>ft < £ h J—ttMktffl* 

»fe#t*K^— ir^^T. Kht-tt, (a) 7o- 

C*bvr. 0. 9 2 075SO. 9 9 5^^*8^ 

u fl-=>n»aeo. 9 5 o*»**?*27>3g4 o§s& 

-E.^ (b) □-A'^-ttfcA^tltt 
00nwimRtf»K#»SF-l*«l 0 0 7i3Sl 3 0O 

mrnktofr <a) zl£\z£<o± 

BE*nfcTO»SF- 1#1 5 0<t0^f^^ 
(B) t^M<tfcttTt^rtS«r» 

[0 0 4 2] M«ttl»&^«ftM«d>^<& 

tt. (a) 7D-jttmfc#tt«HfcJ;^TaiJ£&ft* 
tfe?4>nM£&feC&V>T. 0. 9 2 075M0. 99 5 

£275S4 0efifc^WLT^O. (b) u-it^ 
-ftfcJ;oT«t4nSMf*ltj[i2, 0 753E9. 0 

Om/im75I4 0 0mamRtfJgtt&&S F-1j5U0 
0 75M1 SOOmilW (A) t, 
50 *C£fcJ:0<fejaSftfc#ttflWS F- lsftt'l 50^0 
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CO 0 4 3] *£W2. ( I ) *H8&fc£lfi#*r <£>*:»£> 
©*tfclS##£?ff«BT*mi8Xg ; (II) #*£*ifc 
»*SI#*lc»*{fMfc*^fife-rsffl«»«X8 : ( I I 
I) ^i^m^*:O»«^«*K^-^J:03S«L,Th 
;h-iMfc*#sW-*«fcxe ; ( i v) Ki&ft&ft 

tt> (a) ^D-^^»^^BKlJ:oTifi5^Sns 
WORfffiM^^t, 0. 9 2 07JM0. 9 95 

<&¥*aHf&&£#u Rz>m&&o. 9 5o*B®tt? 

*27b3S4 0«&%^LT*50. B.^ (b) 
-fclC£oTtffl£<^*ffifi¥i$tfl^2. 07>M9. 0 

0nmmM4O OraumR^MiftSF- 1*U 0 
071M1 3 0©B«»tW (A) tfltftftMte-r 

jc£\,\ftfmKmwmm& cb> ££*fc<tfc*rLT 

[00443 

i&mommw&wa *&miz*ti\*. &m\zmz$im 
C0 0 4 5] bi—&it<D*kczmmz* h-*-~&^<o 

CO 046] WfcWIifcHTtt. »3fe©»«RC^R«A 

CO 0 4 7 3 *M«)*ttl»tr>T. JBrFIZ 

[0 04 8] tt, 7D-«tt?«SI«i 

ItiSaftT. TORM^O. 9 2 075M0. 99 
5> #£L<tt0. 9 5 0-0. 9 9 5. £0&£L< 
teO. 960-0. 9 9 5T^^i:im £££17 

[0 049] 

[*i] 

[0050] ±a\zt*\,>x. n¥&&QL<Dmm&tK* 



02) 1-17473! 

[0 0 5 1] b^-0>¥^H^g#O. 9 2 0*UJ|<J3*g 

lilt. ©#»£*^#>£Kfc0&<, 

RJMEtfO. 9 9 5«flA«B^^lt. b^-3®_htc 

10 [0 0 5 2) h*— IJ, RXfftOO. 9 5 0*«Ofif 

[00 5 3] RiSO. 9 5 0*«Ott^*i#2 

[0054]RJ&fg0. 9 5 0*l»©|l^fi^4 
20 [0 0 5 5] *£WC*»T. ±fEO»«OWn»B 

x \*m*m x s T«i s*r * mutt** 

^^x<5^jftTg#j&©ias (Tgiiot) sina* 

[0 0 5 6} twMfe-eh^-tt^&Bjft-rft^jagtUT 
tt. ««BB v ft&«6M. »w&Kfc*o«ffla»tf 

«t«6&B. B^*toJJE--^-RtXxi7Xh;W-^' 
40 WXtt^syhfttlTW-^UCfRS*. MSO 

[0 0 5 7] mz. «i»f:iinttt, ±aaoi»»M*tr 

-^SiJar tTH #fc8S 56-13946** 
50 BS3-6- 1 0 23 #P8B85 9-5 3 8 66** 
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G&RXmmWS 9-6 1 8 4 2%'£miZ>&'«btlT^ 
[0 0 5 8] *«5!lC«3^Ttt, 

izmm-rzztw-czz. 

[0 0 5 93 IMKCA^Tltt 

&m&*mz±^T&<m\z z± 
tmrn-v**. m&ft*\z<&&fctom&%u&mMM> 

[0060] zotn, tm&mmomm+m. 

[0 0 6 1] *£9IK:£<r»T. h^-(0P3tt^^WR^ 
&a*fte* 7D-^*fl[^*^SHSF P I A— 10 0 0 

[0 0 6 2] 7^M-*aiTttlft!:*t 
*0H**. f^tUTl 0" 3 cm 3 OtK^IC«^«S 
ffi ntt£&0. 6 0MmWl5 9. 2U 



(13) 

m*iB) <3&?R#2 0^T^:*>2a!&*K#®tS 
te*J (j?il<«fti)t^fi3^5y» $o. l- 
0. 5fifi%UD^T8a»Lfc|g«^ll 0m 1 (2 0«C) 
Ett*t*£l&0. 0 2 gJ»^T^-fC^»[$^:T^« 

(OR. ^tt^OS^^O'C^IC&^^^J:^^^: 

10 0^m^Jil5 9. 2 1 0m*ft0n4S3&€*rr«tt 

[0 0 6 3] fcl£<attffl&UU JfcffiE*I«^fc «*> «f? 
©FP I A- 10 0 0G>1]2uif (1 99 5^6^ 

js> ♦ mfemmn&iw-rfr&.Tmm* b - 1 3 6 4 

[0 0 6 4] fttf4#«fttt> 77yhTTOM7D 
— fe;U OP**D2 0 0 urn) <om& tmtlJjfalzBiT 

*fcae>iri/3o»wiKT«iit*n- -en^P 
notHFt*. 7D-t^»:ffTft-)iiiis«t«2jfc 

L-aMrr*. ^z^ti^nvti&nzxijm&Ltm-- 

30 fars, 

[0 0 6 5] ftg& (fc&K&tfJRIft*) tt, SlK:ir>f 
ID, 0. 06-400^mWfti^2 2 6f t>« 

( 1 t^^-^*tLT 3 0 ft >*;n:^m) \z#n 

0. 60^m^±lB9. 2Um^©»BT^ 

[0 0 6 6] 
Ml] 
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(14) 



&&8¥ll-174731 




(0 0 6 7] Be, *§SE£> h^-d<#f s h±-^ 
WlfcSF-l *t*?£L<tel 0 0-1 5 0, J: 
0#£b<fctl 0 0-13 OTfti^t^ £JB±<06J 40 



[0 0 6 9] *^t^5MM^tSF-lt 
14. BiCfif^SfFE-SEM (S-8 0 0) ftffl^tt^ 

i o o«M**Ktf >*u >*u *«>MMMtt 

u z e x 3) fc*AU»tFf&fr^. T*«fc DEttJLfcffi 

[0 0 7 0] 
W2] 
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(15) 



#[$¥11-174731 



JUL 
4 



x 100 



tO 0 7 1] hi— l»»fK«KSF-l©IID£fc*^ 
T«> FE-SEM££S17j<g<0^te*Tfr<5, 

[0072] *^o>tHt hi— aracwwH 

£#Uofe9> ttmam* hi— «*JtT. 
ttr^^OttSgT#ftL,Tl-^^«iat»^ (A) 

^-©ffa^ft^^-v^-^ftio, hi— 
co 07 3] rut>%, mmm&ft (a) hi— & 

^&®±*S»;:fmrSC£fc:«fcB> hi— *fc«EW 
\zL. I^hi— «tftfttt£fa±Sl*£<k5ftMflU # 

3$»^««f*H* (B> ht-^^-s-f-i 

LT«ffif<&C«i:l;J:0, **«M$H* <A> <0hi— tfc 
CO 0 7 41 — JRC «B5CP3ia^fe<3»«fciSV>h 

i— ta^te* *r U7et^o$n^h^-^^«m^ 
€r#^r*fc*oawt»«^fe«a-ic, hi— 1»* 
®{^as$nTu>^^^co^^?)«fiif^^<, h*. 
-«t : a^mc«isna<, hi— ca^. 

[0 0 7 5] U*>Lfca*£, *^Oht-tt, iiifcU 
fclDTOR^O. 9 2 0-0. 9 9 5T*0, R 
MO. 9 5^m>&T<^*rB#2~4 01@&96Tfc 

(A) fc#J*«tt&«»tlH$: <B) t*hi— tt^-tlC 
tLT^^t)!/^. (A) <Ohi— &T£ 

[0 0 7 6] ggfttft* (A) tt. hi— tft^J:T<0¥ 
0 7*^4 0 Om/im, $?£U<tel 5 75S2 
OOm^mu «tD$f^ U<ttl 575^1 0 OmtfinTft 
0, flv^hi— f^i^CDj&tt&ftSF-ian 0 0 75 
SI 3 0, *?£L<W:i 0 0 75^1 2 5^6^^ 

[0 0 7 7] &«fcffr# (A) <D**$}&&&1 Omtxm 

3^i»ro*^CH:, $&7&tt*ttftft&* (B) (Dta^taa 
£irc*>. hi— &^o^®i^#&£n*r<fco h 

[0 0 7 8] 4 OOm/zm^iSMl hi— CD 
figfttt**5te»K»SnK<, hi— *>3f«jW$--t::fc 

[0 0 7 9] (A) ©WftSF- 1*M 

3 0&jSx.<b«^JCtt, hi— tt*MJ±Tfc«*»tt 
(A) 0»ft»tfr*>n»<toSc:^6, hi— ©«» 



t£flM&TU3<&*. fcttlflfcBH* (A) roht-ftf± 
T<B^t*fcftSF-lCOffl5m, FE-SEMCUl 

[0 0 8 0] Mfc&ttMftt&tt (A) te, 
fcW*L<ttl. £ OAFS: L< tel. 3£CF 

C t*i Kt-e?O^I±TOi« W (A) 
^WfibtlK, hi— (Dffi8M££i*fc*::£#T 

[0081] mmm&fr (a) b etsstcdss^© 

07552 3 0m 2 /g. «fc 0#£L < 1*7 0 753 1 8 0 

mVgt^rt^ hi— <7>*&ste- aftfttt^sef 

[0 0 8 2] ttfiftflfttftfr (A) ©BETlt»iffi8W«6 0 
*S»ttlC*&H«ICftO>-r<. 2 3 Om 2 /g&@ 

Asjg^icte, wizKaTicfiMfittaufc*^, hi— 
20 coos 3] *xm^i>&ns£tttf4mftflttMt 

(B) te, hi— 1fc^±©«*fl«SF-l*tl 50ct 
»2 0 0J:0^^4:^ MMftfMt (A) ©hi— 
[0 0 8 4] JMJgftffilfttjHt: CB) O^ttfc&S F 

-i*ub ortco^i:^. hi— tt^nricffim 

tfcfc«8fct&# (B) S##ii»US<ft*;L£*^ & 
flftftlMt <A) OJHftmWWftTT*. 
CO 0 8 51 (B) CO hi— 1»± 

[0 0 8 6] Sgfc*3*^««S«l«(»# (B) (4. hi— 
^JtT<DSS^at(Dlt^^U<^ 1. 74U 
.t, <k9*?*L<te2. 0£Lfc, »C8F*L<fi3.. 0 
£t±T*6Ct3&«hi— tt«lfi^©«l«fR»» CA) 

[0 0 8 7] #S*J&iK**«f&f&# (B) tt. Wfigtf 

&#fc«8H* <a) 0WA&J:Ot>*v>c:&0W*l 

<, ^0^L<tt2 0mfimE*_tfi^,t. ECfrS 
40 b<«4 0mam^JifiU>^i:^««ai»# (A) <7) h 
i— ttWJffi^oattWISOjRTAV^ 

[0 0 8 8] #*ffitt**m»3Ht <B) hi— 
Jb©¥^SS^»SL<«l 2 0753i6 0 Omym, J: 
D#f*L<ttl 3 075S5 0 Om/iiriTftSIilk 

[0 0 8 9] ^^«JS«8W»«: CB) (D^n&mifil 
2 0m^m*iSO«^:ll (A) <7?hi— 

t&mtVT. hi— ©S»te/'*E^<4tffcTUffi»«« 

50 a— »WiW»T**t>OK>, hi— M 
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[00903 *^^v^Ttt, b+-<Dm?mm,tm 

Jc¥JfiCJw^V^T» 0. 5/iraXO. 5um<D®ffi£fc 
0. jliMME (A) #¥iTC#£L<tt5ffiEU:, «fc 
0HP£L<te7ffiSUL. »c#*L<Wtl 0«Ut, R 
tfl. OjcmXl. OtfmWi^fcD, 

*U<ttl7J22 5ffl, »C*f£L<tt57?>M2 5 A. 

<A) oftt*. -&|4^£:i*fi^<D|gfc£g5rr*. 

to o 9 1) h^-- «[^j:ic#«rr5Mam»fr (a> 

[0 0 9 2] h^-tt^Jbfc^«ET*#»»««««» 
# (B) 0)ft^?l«A^Ctt. ±£0*^ 

[0093] nmMwmam* &m±m&<D)t. b+ 

[0 0 9 4] fettfkffiNt (A) OSj&lOUSli FE 
-SEM (BSl3S^KfffilS-8 0 0) \Z<kK) 1 O^fSfC 

[0 0 9 5] £r&tttfatfr# (A) (Dht-mT^ 
TV>&mMfMc (A) ©fift^l O«0trtofcOfi3^ 

£H«KlTlM*flH* (A) <o&&><owmtett*>* 

mmtm <a> «>s«tjsacoit^^««>fc. &me 

tttJW (A) Ott«5fc«r*J:'5C5Hr»fc a Mf«l«>5 

[0096] hi— m'&mz&Kztemwmit (a> 

(1 6M§0f&C«J(K43Vvr5 Ommx 5 0 mm) <0 

mm^Q<7>mmsL®{£ <a> o&s* otas? 
-eft*.. ^v^fis^^m-rsdiJcfcosR^^. 

tttSN* (A) o»**^>h-r**ctt* 
MOO, 5jtmx0. 5/imfc«a-rs»»JC#fiET 
(A) -^^RtX-^e^ 
©#&T#£LTU*fc»«tfr<£ <A) 

CO 0 9 7] (B) *>£8UECDfig£ 

tt, FE-SEM (B:&®ffr?r®S-8 0 0) fc.fc£>3 



(16) ttflWll-174731 
[0 0 9 8] <B) 

ttttft* <B) OS@ttea©it**«&fc. fc«Mfc 
tfr# (B) co^-«ft^oli«K:tt-r*«J:'5}r5l^fc¥fT 

io [0 0 9 9] b+~ &¥3m&*svtzmmmH* cb) 

(STJfl^cOfiUt^^iJViTa Ommx 3 Omm) tf>® 
!X3 9aftMfttfM* <B) OfiST 

fm (b) o!>»**!»h-r*BK:tt, js^iot^ 

«&»m»H* (B) «»*ttfc. 

[oioo] «^?isflS[ttiifcfcTOic^^*M»at» 

# (A) £###ttfc««fctfr# <B) fcOMRt*. ft» 
2D ffc|^afel5^tf&*tt&lCtt. FE-SEMI:*i^T 

<,>T> fc«ttBtf&# (A) &^#ttftMttnfe (B) ft 

[0 10 1] #**J£4*&«&«&# CB) fc. BET^T 

30 L<fcfc2 0 7*^9 0m 2 /g. J;0#*l,<«2 57}M 
8 0m2 /g-eftS^tJ^, h^-^ffi^-IZ^a$ 

[0102] $E**mftmmmm cb) obet**! 

2 0 m 2 fctt, «Gtt-tT?* 

[0 10 3] 9 0m z /g^^i^CIt ®3fc#± 

[0 10 4] <£«tf&BH£ <A) RO*«e»ttJBI«B«M^ 
(B) (0BET*fc«ffif*Offi!ljet±. QUANTACHR 

o m e ttfi2fcfc&®«tft*- h v-:/ i uaT«a 

[0 10 5] S3^>^»0. 1 g€r*fc;U*irfTOL 
SJ?4 0X:. ftUEl. OX 1 0* 3 ramHg^TTi 2 

[0 1 0 63 *%^«CffifflT^r^h^-0^?PJtLT 
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flMbSr-f*. f-yit**.*. 
(0 10 7] d04>T. MftfRtfHt (A) tlTft 7 

to l o 8] *r<Dmfe£lsTk*Pne>Mto\tte\t*W* AO 
Xfc*^«7^7^-S:*-*t$F*l^. 

[01103 ±&mm®Ltm (a) tees*^^ 
[oiin ±sEoa*<t«fta*©»fcfe»»c*yyu 

(0 1121 ioT. *«WCfflt**fctttt8H* (A) 
7K^U^3^^^ffiit!iS^tTC>fc7;P5^-ft^*fctt 

[0 113] _taEOBWik:©S$^i&^«^^ (A) 
I*. $?£L<Kt2 0 75M8 0*, «fc0$f£L<te4 0 7} 

[0 114] <A) CDSMcffc&#2 0 5gi0 

[0 115] ±!E<?5**lti531*tlfcM»«t»^ (A) 



(17) 1-1 74731 

[0 116] $«^(:^sns^^ 

RB&ST&S4 0 Om^ml^tt^^iS^^^ti^ 

10 -(o^\zn^^oHP(D^^<o&m^o^r^tL 

[0 117] *^^^»V^T. ftttttfftfe (A) 4>tt* 
(A) ttfl^fc-^e^t^S^^^Wb^^^-y 

[0 118] *y^U>^»J«:*#fiTrlffl*»*U«C 

^cd^ -5 * J: ^ y :/ g > y*y £ 

[0 119] f*f2;*7^:/U>^8J£bTfeL ->7>*y 

R m S I Y n 
R : 7;l/3*^S 
m: l-3©fijBc 
Y : 7;P^^SX« 

n : 1 - 3 

~>7aV)Ubv*h*>'$>5>. e^HJ7-feh*-> 

>>^>. -fV^f'J^^i'y^X 5? JUKI'S? 
50 hU^ h^^y7>S^n-t^^T^hU * 
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> v > & m f f * c t # -c * * . 

CO 1 2 03 iOffSKIi, C a H 2a +i — S i (OC 
b H 2bH> 3 

a = 4-12. b=l-3T255. 
[0121] CCT, — ^|-43^*ad<4 i-O/h^T^ 

[0 122] bli3 <fc0*gU£RlStt3&t«TbTi36* 

Jft5CK:mt"&ate4-l 2, *?St:b<te4-8. bttl 
-3, EF£b<fcl:l-2at&v^ 
[0 12 3] ^<D&3ISttfc*&#tfr# (A) ©1001 

&mzMVT9mmz i - s oms^, faT^-s-er 

&zMt&£2 0-9 8%. j?*b<fJ3 
0-9 0%. <fcO$F£b<l*4 0-8 OXfc-TtttfA 

[0 12 4] 2|r^fI^l\T. ##^t*&*»fjM* 
(B) tlTtt, #«5*£14, %*tt, fflfttt. 

-*TN*sj&TJ:o$F£bM. 

ii:Na 2 o, so 3 2 - &mi*mmn&0>4>ui<*ite&s<' 

«r*5V>TM*.to£, ^t;v5-^a. mtrpxomz 

[0 1 2 53 WZ*©##fcbT«L,- 
M^t^WWSCi:^ (A) (Dh 

[0 12 6] CO^^ttO^flWffcWRIi^tt, ft 
[0 12 7] 5/ U fcbfc**, 4r-f*/\n 



(18) ft/SHM I -174731 

[0 1 2 83 C<0<fc^&#«^«it««l^ (B) fcJU 

<r>S££**#K:#£b^. 
[0 1 2 9] JcJMC&tvr. h:J— tt, 
®§8B*lC&«&*»# (A) «>flfma»3£<t© 
fcfcfcO. 1-2. OSSSSv ffJL<IJ«iM40 
2-2. OltSS. «kD«F*b<tt*3ttttiai± 

io 0^0. 2-i. smaawrbru* a 

CO. 3-3. 0£S^ »*b<tt*3fei|:«)»mtt± 
cOj^-CO. 3-2. 5ASffi. iO»SL<ttaiBTT? 

©ft«ftj£tt<ofc«fi>fc, o. 3-2. omm. XCO 
HPwiSjgteo/c^iro. 3-1. sssawrbTu* 

[0 13 0] b^-*W«»Wft»«c (A) tomtfi 

o. isM*ttcD«*ici±. h^-- *mm&#*+» 

U^tXfeoTbgS. 

[0 13 13 h^-«ftfr-r***»tt*l«lttlW* (B) 

os*to. 3itgu^o^i:a. (a) 

[0132] #&w::*>uThL ftjg-r-sa^^Tttffl 
stigma h-*-- &?£'Mfrr«*Mi& br«. 

30 <fcfc&«Hft»fc (A) tlTOT^atWffttf* 
J$^ttl£«»»# (A) tUTO^'JAittfiffll^. 

[0133] fttt^erArS^ftsm** 

[0 13 4] **9HC««T^§^«tt?OttK»«tt 

S*»tttt^flB£#fc, b*-©#*«ifc»b£*fc 
«S6€^:«fcMf^S*a««*3firbTU*. 

ft* ?R*IWW**ttejW«*S^ifcWlbfc:. Htc 
50 **WfcJ3^>TftfeH*&J»«©-Oi:bT, T;P^^ 
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7*5 t»Tfioifl* 
fctat^fe &tn:iTht-Fm *-tt7 Aft 

[01353 gfc^y*ttirefl^-trefe«fifrr*s 

*«tt^##7;U5**l»*0fctt<. 

6 0-1 5 0m 2 /gT. •>U*ftttW2O-7 0m 

[0 13 6] *%^l^57J^tjttWtbTH T 
H 1 000 — 1 20 0tiCDS«ftB^&#»l*-C»6 

[0 13 7] T^$^-ft«M^«>Wtt,-»B»B6 1- 1 

[0 13 8] — Jft5CNH 4 A I O (OH) HCO3 Xtt 
NH 4 A I CO3 (OH) 2 Tfx2tl2>7)UzZ=.0&T 

&*»a&TTi 000-120 or<&ii&ieap k 9T& 

flfit7^3^«IW^*»*0^»*Ut^ SP^> 2 NH 
4 A 1 CO3 (OH) 2 —A 1 2 O3 +2NH 3 +3H 
2 0+2CO z &*te^£:f£cr>&, fS£*l*7JU*:*-& 
INUWsEl't*. CCTttJ^fflfletLTl 0 0 0-1 2 

oor©«Hrt©aK#a*sn*©tt. *»mtba 



(19) #M¥11-174731 

[0 13 9] MftAfttfl 2 0 0rJ:0t>i«v>»i&* £ 
s ** 7;p = *««N** iz a ?>v s ^®fii&*<&* ic 

10 [o 1 4 o] m&um&i o o ot:j;Ofe3K>»£. m 

[0 14 1] ^SCffl ^ 5 n« 7^5 1» 

20 [0 14 2] ^:»ilV^^lT«, *y^U>y 
S0]Me*LTV»e7A^JI'7JI'n*S'&'? >«rfflU 
t0 1 4 3] *^W^^lt<57^5^m^ : fRCX^«J* 
ttifc^^T^jSlimS^Hatt (TEM) £fflV>, x# 

(ffi$io, ooo — ioo, oooi) $i 
fco c©wft**t^ab^2 o-s oif>^;n*tm>& 

[0 144] WtSflStLT. JbB« 

&afetttt&£ (A) ftOTN*SM*^ftfiH* (B) \Z 

*1tt«6 Onmmttl '(ffSL<ttifc£ifi«ftf 5 0 

[0 14 5] «W©ht-l:*t»Ttt t MtftftW* 
7D>M, Xr7 U >S»»1»*RtX^y 7^^bf- 

y ^ >tfr*©tt£»*raf&;* ; wt(t± y 2 ^bi 

Wb^^>»5|5JtC«ft7iUS=:'>A»*fl!>jto 
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(20) 



[0 14 6] *89ilC;fcl>T. ftOTUfcSSWtbT. 

#£L<te3 53mT. cfcD#£U<tt5X7*M3 
to 1 4 7] h^-roSg^&S^2 um*m<7»+ 

[0 14 8] h+-e>m$Lftm<0&®}&&&$ 

[0 14 9] *^<7>h^-Ot^#^08g£ten-^ 

-v;^iJ--fif- CJ-ji^-ttSi) zmuzctzW 

«^7««ll6^fc:^hU^A^ffi^Tl%NaC 
I 1t£%.&* ISOTON R-I 

iag^^LT«. t&mmm*#m i o o - 

15 0ml * JC5srtStffltbT*M«5tta, #£U<tt7 
Jl^7^>1*>X^:7*>RJ&£0. l-5mlM, 
HK8l5£6m£2-2 Orng^S. t**4£®«Lfc« 
ft£lia«tt*MR4rett 1 - 3 *>m*MftX«efT». © 

U) ^PC9 8 0 1/t-yt;^>^-^- (NE 
C» ^JttL^IIBM^eiC.kDT/^^^-.tUT 
10Onm7A-ft-^^T. 2. 0 0/zmJW±£) 

CO 1 5 0] *fg^K:&S#&#:fi>&>£#«& 

fcmsas»©*8¥*»&a (d 4 ) (&^*>*;vo* 

[0 15 1] i*U flft&ftcoratttttt. TEsCfcS^ 

CO 1 5 2] £»iffift (*) = <ffl«k^©«Ip(BM/ 
©»¥*?&&) x 1 0 0 

[0 1 53] **>*JPfcLTI4. 2. 0 0-2. 5 2 
vm&ffi;2. 52-3. 17^m^;3. 17- 
4. 00^rn*®;4. 00-6. 0 4Mm^; 5. 
0 4-6. 3 5tfm5fcl»:6. 3 5-8. 0 
$;8. 0 0- 1 0. 08 um^;10. 08-1 
2. 7 0 /*m5fcg| ; 1 2. 70—16. OO^mtjfi; 



1-1 74731 

1 6. 0 0-2 0. 20um5fc#;2O. 2 0-2 5. 
4 0 fimjfetfl ; 2 5. 4 0 — 3 2. 0 3 
2. 0 0-4 0. 3 0/zm*S5<O13^t>^ffl^ 

[0 154] ^^roht-^t^ht^tfH 4> 

[oi5 5] *&wizm^e>nz>i&m®m£i>xit> * 

x^#s^#. x^p>-***u;p&*?sm4SS<& 
x^u>-**?u;i-&x^;fcfi^#. x^i^ 

St^^^7$yif^£^, x^u>~ tm;u^ 
^JUMtett. x^U>- tTx;i/x^;i/x-^ 
20 x^>-fcfx;P;<^/Hrh>#S^#, 
x^ix>-~y^^x>^s^. 7^u>-<vyi/> 

--7W >sxx^;^m^oia#x5 1 u>^ttS'& 

^x ; 'jjjn-rty<y£rxtm\f *>n*>. cin^tt, ^ 
(0 15 61 *nm\zm&hi— s^icii, mkj&i; 

[0 15 7] ^^^fflue»n-5^$3C{t^fe©^:bT 

-f^P^UX^U>7^^X, 7^yxthPtf!y^ 
^y^XO^Dg-^U^^UV^y^Xv 75 H?*>f7 

tt'. AMM^s/**. 
[0 15 8] ff&L<£fri&n*r7y?X£LTI*. & 

&»i s-i o offi©it^«orjp^r^3-;K ta 
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[0 16 0] «Mi:«^tt. m^Vvitxtfi. tit 

&&i B~4sm&mmTfr**vTi],a-)i,±* ms* 

t*3 0 07*M3, 0 0 0, t fcOfi : *L<H5 0075^2 
5 0 ot?*>* UWm/tWH 1 
g (Mw/Mn) $?£L<<E:3. OJ^T. <fc0#£ 
U<ttl. 0-2. 0T<&*d£a<&U. 
[0 16 2] <£&{fc£4fc^0>Mw*<3 0 Q&mvmGlZ 

«OMw**3 0 0 0 £j@**H-&t::^ eat^ai 

^</j;*. fiftWMH ASTM D3418- 

8 iz*m cmfentLtcD s cm&z &z&f&&mz&\,* 

X, Wmjt-OV— #m&. #l£U<te4 0-1 2 0 
•C. «t O0F£L<«:4 0-9 Ot. Wr$F£L<fct4 5 
-8 SXT?&&£ttf&^. ©&*-r>fcf-£#4 0t; 

vm*4>v-9ifii 2 0 
<ft^. 

[0 16 3] *»Wfc*V^T, DSCiKlSKte* «A«f 

je\z^\,>xk4 >v*>&mmm&m\<**. v>7m±7 



(21) 1-174731 

aS6EiDT:/min. "C 2 ot*^ 2 o ot:£-?#ffl 

[0 16 4] *mHZ&\,*X> h^-U^t, teMtti 
^1»-3 0£I%, ^*U<ti5-3 0Sfi« h^- 
-&¥<Dm&&&m\Z\sXttlsX^Z>Z£:ti*&\,*. h 

[0 16 5) *&&\zm»zn*m^MwmtvxK, 

S£5^JttTli^-C$^«fl^ffll^*bU. JSC* 

jf&9i \zm ^x&&&xsm v ft h ±- a* *m us «^ 

[0 1 6 6] */f**««Wft|t UTtt. U-U^fife£ 

SKt^fc, I*«tt£&> tr^mt^m, 

*'j-^x7i/->w^5. tf^&flranfm*: 

[0 16 7] «r«««ffil»»««R 1 0 OSS&KttL 

0. L^Lfta<6*sstpiK 
so smsu (#ffii4-^yu-H3- 

[0 16 8] **9ICfEIBS*l-5ie#«litLTtt, « 

1/ > - ^ ^ ^ U WXXf^ffi^^, XTU>- 
a-9u)l,*&irV;H3i*7)l&m'&&. ttV>-7 

Xfi/>-7^'Jorh"j;p — f >x>&m^<fcco 
«1^X^U>^^®^ : zl?uaiftKx;i. ;7i/^ 
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t:x— ; ^ud-><»ji&; #»jx;^;uttfig;#yo 
u * > : # U 7 * K8fi§ : 7 ? >«i& ; x#* HMi ; 

[0 16 9] X*U>XkXm&<*<OX7l'>*:/'?-lZ 

?>jJHftx»k r*»j;«:f*;k r^UJPSH^ 

xhU;k 7^y^T^FOct'5^z:S^S:^rs^ 

[0 17 0] *£i33K:43UT. ^Mittli, $tt 
UU-h> 1. 3-^>^;^^^'JP-hO 

i^^^m^^affi^r-rs^^^^xT,^ ; ->*tf 
CO l 7 13 ffi2HfeMifctt**ia h^-fiK&fcSmif 

i&. #uxxx;p»i&*^^etis. 
ro 1 7 2] 



(22) *$fi¥l 1-174731 

[0 1 7 3] -Yxn-tffiaJtUTte, m&7V<£& 

g^n^«JOTl^n5. IMfcftKW:, C. 1. fc! 
^>Kxn-12, 13, 14, 15, 17, 6 
2, 74. 8 3. 9 3. 9 4, 9 5, 9 7, 1 0 9. 1 
10, 111, 1 2 0, 1 2 7, 1 2 8. 1 2 9, 1 4 
10 7, 168, 174, 176, 180, 181, 191 

[0 17 4) -v^fm&mtLTk** m&7V<t& 

tt. ^'JI/>ftMlffl^6ft*. JUM&fctt, C. 
I. try^>M^*j/H2, 3, 5. 6. 7, 23. 4 
8:2, 48:3, 48;4, 57 ; 1, 81:1, 1 
44, 1 4 6, 166, 169, 177, 184, 18 
20 5. 202. 206, 220, 2 2 1, 2 5 4««W:ff 

[0 17 5) '>7>^J«i:LT^ «7^av7x> 

«u~4*<k^^f»Jffl-c^*o WW&Ktt, c. I. K 

>f*>Y~?)V—\* 7, 15, 15:1, 15:2, 1 
5:3, 1 5:4, 6 0. 6 2, 6 6 JWlCjIfaefiJffl 

[0 17 6] Cn^WJg^tt, WftXtt^LM^tt 

30 tt, fena. mm, ir«tt. oHPawtt, 
is&oste, jesrm* i o o msi&Kttu 1-20 
to 1 7 7] &&m&mt\sT&tiLftzm^k.®&\z 

[0 17 8] 2£529JK:*H>Ttt, ^<0-S5X« 

[0 17 9] ^SgWCSSUTI*. ^^;i/g?^ffi^(-«t 
50 hi— &**fr$<D&&±;^-<D&&Wi&B t \zft? 
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to 1 8 -rfrta-s, 37**u&t»«fc/w*fc 

CO l 8 13 WMHfcfcUTIi, &KJt«E«$S*rlfcft 

Mm> J:t)S®a(bSlWtl>T3. 0 — 8. 0 um<D 
m&¥h±--& : ?&&£>tl2>#EET-V0>. J&DJEE 

#O1*>:/JU£tt0a5L&ffim^«& (T EM) £/B 
10 1 8 3] *5B9fl:::fei>T. h 

>*ms#; (**) r^y«>tfjk 

•JAUf*, (**) 7*UMt^n£JK <**) 
T^UiPK^ik (**) 7£rUJHK^^>P« (* 
7 2'JJI/»K^>Jk 7^UJHftZ^7U 
Jk 7^UM<A,-jp t (>C$r) TZVJm 

2-x^ji/^->;k (**) 70 'j;i*-^*-y-;U7 5 
yx^;K (**) 7^u;«^iwsyx^© 
(**) r^yji«i^f^j|it*;»w^ 

xhU;k 79UiWt7S F<B*aSx>*i|iS<**WS 



(23) M7l1rl7473l 

[0 1 8 43 ctx^fcfc. JHttXH:HttMlzailllR«f#U 
7-/N>H7y^2IS, pi 39-1 9 2 (John 
Wi ley&SonsTO 5 
ft (Tg) **. 4 0-8 0tftwt*l:¥l#*Itll 

^Lfflv^ns. s^^xie^iaft^4 otc^<o« 
A^we^i;, -*-8 ot:«:j@A*«^jcw^^cD 

•MfcOHP|B«©aWtt«L<ttTS«»HROK^ 
[0 1 8 53 MWe^Ttt S'x^Sfcfflefe-t*^ 

«WK©»K*»W. 8t¥*5#TS (Mn) *^*b< 

ft, 5000-1000000, <fc9*?£t<i;j;6 o o 

0-5 0 00 0OT&D, MWSJHPft (Mw) 
¥J3*H^£ (Mn) (Mw/Mn) #£L<« 

2 — 100, i063 : *U<tt3-7 0T*S^t^fi 

20 [0 18 6] »¥^fS (Mn) ^5 0 0 0^©i 

(Mn) j^IOOOOO 0£jg*.<&#^fCte, 

[0 1 8 73 Efi^^S/«C¥^^fi (Mw/M 
n) 3M2 5fet»<0*^KIi. ®ffiS*tt^il8^ny + >^ 
te<OWfttf|^<fc0Mw/'Mnrtil 0 Ofcjg*.*^ 

30 [0 1 8 83 *»#flr<0#i&/£#<0#^Mtt, GPC 

i»x3 >^o7 7^ -) iz&vm 

^-«rVy^XP-mffl8§S:^^h;i'X>ig^JT2 0f§ 

*ttfe#£fTofc&, THF (Th7hK077» KnJ 
»bfc»tt^7ft*«0. 3ym«»>^7> 

40 OCSrfflli, *7A^BSftl«IfiA-8 0l, 8 0 
2, 8 0 3, 8 0 4, 8 0 5. 8 0 6. 8 0 7^1 

[0 18 9] *&mz&\,*T\*> ziy/zsjLjmmtt 
r*bi— iK?£nsre«^. 37B0ttttfls.«ttn 
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(24) 



1-17473! 



RJ& 1/ -5 ^fl&fP £ * * fc^ $ ft I > *> © f I » * 

fc$HPgt::fr0T€fS;ii:ft<. m&b*-<D 
jS£&jW£TT * £ £ < & £ L, 
CO 1 9 0] *»^»C45^T«, 3 7/yi^«l^t 

to i 9 1] KS^s^j©ao^7x^iaK«, my 

[0 1 9 23 ^S^»^&gS^^fettT«, 4#fcfE 
CO 1 9 3] CD£££tt&¥. *fctt«7«. 

CO 1 9 4] o&skjsdt* me-ttmstt, se«r 

Co 1 9 si ©imcjkkt* m&® 
*zzt\z&?T&f&iznttfcm&t&&ft\*v--7 

tO 1 9 61 *5893T : a'&ttfCJ:0 h^-tt-?*«e-r 
*«^lc«:, I^ffi^tUT, 2, 2 ' — T 

7^7- (2, HJJW , 2. 

2' -7»/ex-f y^a-hujk i, i' -rvt: 

x (^d^>- i -^jpz^- bVM , 2, 2' 

K **>fc:FD^;W*-*->h\ 2. 4-^dd^> 
gfc^gttfcttUO. 6-2 0ffig968&j6D£*ffl^£,n 



10 19 7) *%m*>V-r- ft. WAtf, MM|0!>B« 

u »^fis«^wni$iKt«^ #^g2. o 
oo-5. oooa)m&<*A%£^U^v^i*^g2 

$nx^-5E^^ tf^g2. 0 0 0-5, 0 0 00 

icsessairr* \z± v c t^m**. 
co 1 9 si at^ag^«wr*fc«>^ai<o3s&»ja» &® 

10 

10 1 9 93 *$SBmc:*5V>T, HM&-fc£0 h*- & 

ah v>m=.i3)\>*>*^ v v> 

!/*«>*A, zK^fb^^A, rtffifl^^i^A, 
*\ SBftfc, 7x7^hW^n^ #&*<b£4fc£ 

zo ltu, wxrar. ij?ue-^7^-;k -tr^>, * 
\t*ft\zftWL2-&Tmm2*i*. znmwiMi*, 

tt*g*l 0 OmgOHCttLO. 2-10. 0fig&£ 

Co 2 oo] mmwbo&tnz&m 
ftftm* \z x&mvt&T izx&mmit&to 

iwittbo. ooi-o. im&t&<Dxmmtem&&m 
urtau. w \z amiisco ;-t>. 7-^>. * 

40 u^Av 3f K>«j*;V'>'C7A)&w*u<ffltr^n^- 
[0 2 0 13 h^-^*s^&nj:oT®a-r^«^ 

*«a-rac:fc)&«^ttT.**. £^*g#+fcte»ttl: 

«co*D ^Jl^* J: o T^- fc»» * fc l> A fc 

lft#«XttMi*1t-. ^^^±<if-*r<fc t3 MRS 
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L<li5 0-9 O^Oi&ffiKBfl^LTS^&fT^. s& 

fcJU &##S#Jfc 1 0 0mSB&K:2tL-t*3 0 0-3 0 
CO 2 0 21 h^— tt-JS»»a(fc«, - 

[0 2 0 3] +V'J7tltll Sfi^^l^l 5- 
60/im. (fSb<«20-4 5/imTfcO, 22jum 

05*^15X, <fcD^L<ttO. ld>612asT& 
0. l6/imiO/h*^t'J71ttW3X6lT. ff* 

[0 2 0 4] 6 2^m^±^tU7<Di^lll ©fc 

ST£*. *t 'J 70li^i^ 1 5 ani5(ci»©« 

OTIWKU *r»Jft*i;4*T<<i:0, 6 0 W m£jB*.S 

Utifa **V7tt£&*£ 

[0 2 0 53 ^Hf^Siia + t^^tUT 

[0 2 0 6) **U7*«£¥i&CU MfcSMRttfeWl 
±***t^3j«tT. (i) Tf2i£ (I) T^n57 

x^<k (it) rafidfticj^TSjfis 

(Fe 2 0 3 ) x (A) y (B) z —at (I) 
(at*. AiiMgO. Ag 2 0*fctt*#a6^>«B^«* 
SKU BttL I 2 O. MnO, CaO, SrO, A 1 2 
0 3 . S 10 2 *fctt*n£©g£4fc£7*U x, yR 

0. 2£x£0. 9 5, 0. 0 0 5^y^0. 3 
0<z£0. 7 9 5, x + y -h z £ 1 ) 
[0 2 0 7]fite«+t'J7il/m Fe 3 0 4 



(25) 4$0&¥!1-174731 

<DT$f**-f he>tefcFe 2 O3 , Al 2 0 3 , S i O 
2* CaO, SrO, MgO, M n 0*fcte**lS E>fll 

t^rcs^i^ro. 2-0. 

[0 2 0 8] _fcgBat (I) fc*3V>T, X#0. 2!fcm<7> 
0. 2*tt0«*KI2. MfMid | «<ftD. *t'J7 

[0 2 0 9] »C7x5<h*rU7fc*lf»Ttt. yA< 

0. oos^i^cii xj&ftMttttim&mc 

<<. y*<0. 3£j®*_S«£Kia, **ir7l»»B 

^T<*. »£sj&«0 (B) ^Sn& 

-*i»L<, *tU7WftWll/<M. z^0. 79 
5 £fc*.<&»^fc:*a, Oawt3^ft<<t0, +t'J7© 

<&. 

[0 2 10] MC_tffl5*; (I) fc*»t*Btt* L i O 
2 , MnO, C aO. SrO. A 1 2 O s , S10 2 « 

O, C aO, S i 0 2 &tfA 1 2 O s WtK, WC 
Wlfth^ioaU^r^OjiSTMnORtfC aO# 

[0 2 11] £^ffii+t'J7iim *<0«tt 

waris-ct*own«, 7s7-fh+fU7<fco , b 

[0 2 12] **WIC^^T«H6tie4r^«JTtt, fifc 
ft. 7xHh, M*Ott«Mm*«B+C#KL 

[02 1 3] *tm&&mm:mtz urn Fe 2 o 3 , 

A 1 2 O3 • S I 0 2 . CaO, SrO, MnOm 
^■CC0^««ft:«)S«PT, 2 0-8 Ow t %T255>C«i: 
50 [0 2 1 4) ±5E^^^^-T M*. Mi:«:UT, 
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[0 2 1 53 PHfcfc:, #^&B&fb&t>. atilrffcfflJl 

It. *7*>ttI&J&*£tf 

(0 2 17] *T*k 7x/-;P«lS&«:^bT^*c: 
t^LK 7x/~;WI6««Tl/0>*fc»l& 

[0 2 18] ^KtfeWlt^nTV^^t'J? 

[0 2 19] *tU78TO. att^lK^dngEfkL.^ 

[0 2 2 0] *ttO»it»T7x/-JHStr^t HR 

[0 2 2 1] ;^T^^n^7xy-JPi<hbTH 

[0 2 2 2] xfc, «^^tlS7Jl/^tH«li:UT!i, 

(D*;PA7;^t HR^7^77-Witfens. * 

[0 2 2 3] ^SnifiIftM«tbTH 

tt«07x;-^»t:wt5 ; e;ntH o. 02-0. 

[0 2 2 4] tftU73Lj-)V&ti7)\,T^ 
7x/-;U8H£ttLTEST0. 5-2 0 OflSrAWSL 



<26) 4$»¥l 1-174731 

[0 2 2 5] fi^ffr<0|fcT#fS. 0. 01-lOMJtiT 

fc^rifr«^rurtsfc^F©3ft*ft*tf:rntt, o. os 

[0 2 2 6] »«5fcjeSi^UTtt, ^JM**^*^* 

[0 2 2 7] »»ft5£«3«:ttffl-r*«€rtt»l«Jfitt, 7 
i/-JMRt#lT, 0. 2-1 0ggfcT<&*e:£*< 
»*U<, J;0»*U<W:O. 6-3. 5SSXT* 

So 

[0 2 2 8] ttifi^rttK^ltSKJStt* *tt**#*-CfT 
®5g#i6&#3 0-9 snm%\zXi2>J:ottz>z.£& 

[0 2 2 9] RSBtt. IfWTT^ta^mo. 5-1. 5 
t/mln. ff*Ktt0. 8-1. 2t/mlnTS 
flE£**fc±l*£-e\ K*»*7 0-9 0*C. «F*t< 
fct8 3-8 7tt6 0-1 5 0#fW, «F£b<tt8 0- 
1 1 O^raS^^it** ****JE(6:ic4JV>T. SSfctPJ 
*&KfcEJ&MtfrU ®(bt^7x;-^flH^h 

[0 2 3 0] z:tt«fc5KLTRj£'«b£-£fc&. Ktf 

ife€r4 0 , C^T^a^r*i:, WfcLfc7x,'-;H»BS 
[0 2 3 1] £<D*fl^RS*£«M. &4>$Nfc*P<0 

[0 2 3 2] 2jc95lH^rffitt^K!t6Xtt/t!y^fe©t»-rtl 
[0 2 3 3] *r UTttTMHa», ttttWItttf 

[0 2 3 4] ±C**U 7ttT©ffiB^0ftM«<fcb 
Ttiu h:h~*mi::J:0ll&*#* 7^ <* 

©*re£x^>*«»£«>«£#. u^) 7*u 

#>Jx^f;W«l!S. 7v3Rttte, ^'Jfh57WDi 
U7yft:/= l J5 s >.WWfS*U :®tTt)§l:yU3 
50 T9V**mmof&tt*Mtgk*mitN&M 
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(27) 



^rr*2rfc£Lxtt, ftr»&«&j^ftft»k:«ff 
ma. tut. wa«€ro^r«3Sftt ; » 
ttaa»iifflife«io»i5¥i/fc*«*ia»*a#L, tot. 

tO 2 3 6) *^f:^^TffSL<fflV^nS^ 
^rb>fg, 7^3HPRO«D«itti»llt51iX 

*IC*&0. l-5mfi6B. »4L<tt0. 3-~3&& 
[0 2 3 7] #5g9lWu ^'J7iht-tfifi#LT 

^^ift^iit (i) iMUM*&Mrr&& 

fc<Z)t«lfi^^f«t5fSIg ; (II) #fi£n 

1 1) »m*imit<D#m»*i*b*-\z±r>mtoVT 
bi—mm*&tizr&mmxm : »tx ( i v> 

[0 2 3 93 **XSfc*5lf>X. «*aWfcLTtt, =» 

*n zmwffi&n&m \z&& ux#«s tr* 5 fa 



OMLW < *3-&#«£fT ft -5 C t *<X£ 5:^ 

[0 2 4 0] Wiy9^«3»«r««Hlft»&UTV 
£L<ffll>S*lS%<D£LX. tttttttt»£&!«*ftil 

fc*tt»3©ft**iX^**£tt : ig^Lfc«felS£ 

[0 2 4 1] r9^HJ:«i*Httft*«««ltt:. ffiSSS 

#x.&*i«; ft^>x> ?MMKt*i:LxMfi*naw* 

[0 2 4 2} f^T, 

wiieK€Jit«, «te^*Jtuo^its, turn* 

[0 2 4 3] ffil«lfti«%&S«^fi^^^ft&«^ 
30 [0 2 4 4] BMMfictt. *0>m&tm&& T)V* 

uxiw«wwfcx{twffl«3»«ft*nTVi*«w* 
«t*<> »iatait5S^*^jB«iT*oX^3iMr*v^ifl: 

«9Kl«|ffli6tt*«fe$-frX^5^iBTW-5. 
[0 2 4 5] m&L£l,T\*. Wtttf««W«!:bT 

[0 2 4 6] «tHt^©W«tffittS- 1 0 0 /tmiWff 

*#^©ax»«tt*«jR<ftft«rt»c»«. 

<l*l -<7>&gfcffiftX, 
$«)i:i$C7 , 7^i:l»«tt(:S0^^ £011*1:: t 

50 [0 2 4 7] tttt«tT05¥^Satt, W-rtf-BtfrSttt 
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(28) 



^^¥11-174731 



0. 0 5 am- 2 0 0 /im<D$&B£3 2tt#ftmVTM 

[0 2 4 8] ;in*otm£WTsfci£t&^*&ftfc#« 
[02493 tttaa^ti, *f*u< « 1 

x.l 0 4 -lxi 0 9 Gcjru iOfrSKtel X 1 0 7 
-1X1 0 9 Q cm^S C£**£lr>. 
[0 2 5 0] fi${4<a^oo*«teStffi)^l x l 0 4 **ffi<O 

&&?<D#«£!nteat i x l 0 9 £i8*.**^J::tt, 4* 

TUT, f«W£i:fi<d:5. 

(0 2 5 13 atttt^^^-rsftjtewfcsat^to 

ffllRttO. 2-2. 0mm. <fc0»*KI*0- 3- 
2. Omm. IC^KIJO. 3-1. 0mm, »<b 
ff*Ktt0. 3-0. 7mm<OteH*W*Uli- J:gB 
ffi®**0. 2mm^t3/jN$Ut, «tttt W*©fWIK* 

asnrfcWB^A*, = 

[0 2 5 2] «$1^5^rtlC»*«lMJtOa**lfete3? 

[o 2 5 33 *««^ ht-^tfi^^nx^in 
«aew, &Mi#mmt mzx b-t-fr 6fm%i> hi- 



[0 2 5 4] tt«ttffl«ay^*>tt, «#<*:&®<flfcBj 

[0265] &&mm&&*&m%imz&t$2tizmG 

JS«tt&*<Dfifct, Jff^L<Ji5 0-5 0 0mg/cm 
2 , XlZ&SlXttl 0 0-3 0 Omg/cm 2 "C^it 

io [0 2 5 6] ««wjteaifti"r*««/t-f rx*i. a A 

OOHz-lOkHz S^<ON^&-C, B3jta£0ft*£#<a 

tr— ? • e— ?N«Ett. 1 o o o vfiasaTW^i 

lr». 1 0 0 0 V$jSAS t«Jjta«JEE^LT«3t*ett 

20 10 0Hz-10kHz§i«)^ST, Ml^EME 

- e-^F-amJEEra:. 1 0 0 0 VStfCJ^T 

[0257] &mto\zttw&nmm&& : F*&mi, 

[0 2 5 8] KtteftUTH »»C*^T«St-6S 
Zn-Cu7i7<b, Mn-Mg.7iMK Li- 
40 [0 2 5 9] ^KZffiir^n^ttttttWmMff 

[0 2 6 0] *«Wf:ffl^5tl5S®Jgttr4^ 
50 t><0, X«R«tt<fc^ttir<kO«B5ffia*«ig$nT^5 
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*«iw©»*tf»en*rcBT»tt 

ffc£nT^Tfc&^. 
C0 2 6 1] £St£Rtf> 3XhOfB^^^ttm 

[0 2 6 2] MK, tt»[tt«)ttfftt#tt««l«<t-«^^ 

[0 2 6 3] S«60C<t^^» 
IftftB:, ±&0«BK:ttfe*!«*<*9. *CB«MH 

##OBtttt^(D«ttfeJ:iEOlftBIC«l*-pT 

x^;u. * * * ij ;ngy.fjp&^/ * * «j h*^* 

xjp*^;px— brxncc^i/X-^JURL^x^ 
^;px-^;ucdW€ trx;px-x;i/ ; £x;p*?\>Hr 

t^-5jM>>*>* #U^fW>, X^l^-T^'JJl'&T 

x^^>-^^x>^m^, x^u>-^tk*7 
Ao/ha v>bb. w^^u*i/7Y>, ^sfsefit. 

[0 2 6 5) 3gC, &m&m<Dmi&T\Z±Z. tt* 

«^±©«C«k*U-^B«tB6±OHF*ftB*i2:<« 
[0 2 6 6] 7?9tM8|&<hLTtiU ffX.ttd*U7?Mb£ 

x;k #y u^x ^uhU7^ni^i/ 

>, ?PU^lJPP h'J7iPtDXfl/>, #U^DD 
-✓7MDXfl/>. ,#'Jr h77^tDXf l/>, # 



(29) 

U*l£&^#Q#m^foW£tfen5o 
[0 2 6 7] ->yn->«»g±:LTte* «A.tf«tt5'«J 
n->tt©KR27l, KR2 8 2, KR 3 1 1 » KR 
2 5 5, KR15 5 (X h I/— hv'U n-->9XX) . 
KR211, KR212, KR216, KR213, K 
R217. KR9218 (^ttfflyU n->»7XX) , 
SA-4, KR206, KR 5 2 0 6 ('>'j3->r;k 
*yH7ZX) . ES1001. ES1001N. ES 
1 00 2T, ESI 004 (yUa-yX^y^r 

10 X) , KR9 7 0 6 (>"jn->7£y;H7xx) , K 
R520 3, KR5221 & U n->#U xXt^PV 
XX) ><C^>1J3- >tS©SR2 1 0 0, SR2 1 
Oh SR2107, SR2 1 1 0, SR2108. S 
R2109, SR2400, SR2410, SR241 
K SH80 5, SH8 0 6A, SH8 4 0^ffll^ 
n*. 

[0268] E^&{b^ic<fco*®jas€jfir«^tt 

20 [0 2 6 9] #fgl£Kr/i3USn*&fci§#<*: 

[0 2 7 0] M^tLTH T^^x^A^X^* 

-■mum*, ^n^^s^&o^s $ *rr * ^5 
#«tt#u^-$#-r^^7X^^^^Rf§f^i>u 

[0 2 7 1] cn^^«l±SfrJt^«, S#J@0>&*l£ 

U — N — fc? x;M" 5 ¥*J—)V* #Ufl/>t+->H, 
x?M!^b- x, ^^;Ht;ud— x, xKot;pp- 
X, x^>-7^y;i^n#»jv-, #Ut;x;i/^ 

^o>, x^j«7, -fe?5^>, tfU#U^>&tf®ffc 

r;u a x* ixmmi en*, o . i - 1 

40 [0 2 7 2] TV/*®**, 7^Dv7- 

7^;p^ r x «j 3 mm<DK$5&±®n&m% 

«B3^6B*r€"* #U*-**-h«Jffi, # 

50 BB. y'Ja>BB. xrf*>-ffB&, ZfelWKtfx^B 
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(30) 1-174731 



0. 0 6'v2mn3&<»*LK 

[0 2 7 3] ttttfti&fftt. €^0??aTT^ti 

smmtixtmmwzmML,. mttzztiz^-oxm 

*<3^tt-a£WlCtt5-4 O^mt^. « 
[0 2 7 4] ^n&tt«Ni£4»R«^tt$««l«»WK 

tfy'^^yjwftxx^jk #'j^i/>m 7*u 

[0 2 7 5] **MIC*^Tfflt>6n*«3K«i,- X» 

T<£fc#fC* 1X10 8 Qcra-lxiO l5 Qcmtfe 
Sut^$l/<> 1 x 1 O 10 

Dcm-lX10 15 Qcm, 3Elzmt&&*hte 
*<t, lXlO 10 Qcm-lxlO 13 QcmW.^t 

fc*Zlfca&tfcO. 1X1 0 16 Qcm^jSA5i:fe^ 

£ 9 o %&±.IZWMZ1£Z> ztwmzu-jt:. 
[0 2 7 6] f«iW^lT10 0-2 0 

0 OVOt&WSflE&l 0 0 0mm/^T«)yntAX 

«. aJjtott£EA<7 0 0V«9i&«fc«JBET6*lfc£ #J3 0 36 



[0 2 7 7] Jl<0tt^ttAett&K*J»fi&^Ojfe«O 
2-19 0fifim6C(!:»il/li. 2£&%5fc$ 

[0 2 7 83 «^AJH©*MMra&LTWu #yzx 

¥^*s^i^2si£4±m^t)$nrffivi6^*. s 
&&<Dmn&m£L z ?z:ttmt!ti*:zm&\z\t> 

*#ff?LT* SttfcXffitC&XLfcfc, tt^fctC<fc^T 
n>T^*<i^«, «ffrftAJBttS i CTfeSdtW 
[0 2 7 9] ttflmAJB0liSm?4M=&ttdft««tt 

»su<ft m<b&#> mitr*>, mtxx. mcr 

[0 2 8 0] *»Wt*UTIt t^aAS^t^ef 
t». »C#£L<ttE:7y<fcX^U>8f8f (PTFE) 

wiB^sn*. zv>®&. totonj-<ommm\^ 

50 2ffifi^*^T«. tfttttt^^fi^+^Ttttt 
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[0 2 8 1] ^^IC^tt^€«faA@OK^ttO. 1 
[0 2 8 2J J&iSW, 0 . 1 m m*m-e*>* 

&xm&tkc* losimzmjLzt&Anffio&mz* 

[0 2 8 3] #3891lC*3^-C, **«i£«tfS##l::J8V>£ 
^u>, #'j*nn HJ7;U;tax^u>* tfo^ft: 
7^axf-u>- /t— 7 a r tfx ;ux— ^ 

* D :7n fc! U > - / V- :7 JP:*- n 7)i>*)V \f. x;i^x— 

*fi^#^6»tfnfc i s^fctt2ae(±^^»^^ti 
oittmtohn&mm'zim'v&o* o. oi-io^i 

m. *F£L<fcJ:0. 05-2. 0 x*mCD&@<9 
/BRltgTfcS. 

[0 2 84] Mfe<7>:7 

fl. «. r;Mx^. $a> xs/fr 

xv^s^<t Dims n*«£"fe**. 

[0 2 8 6] **W;:*<r>T. *£tt®ftftffi«**tt 



(3D #&B¥ll-l7473l 

ITU*. CC^ T^n«l:tt^«:«®^-M 
[0 2 8 83 «oT, ft3fe©&#JS^#£MK:#fc^& 

[02893 z.z.^wm.\m<»iimmm<omttm 

tiu *®i:*««^I*$tfc#yxfV>rl/7^l/ 
(PET) 7-r^A±^mKAJB«f^KL, £*l 

4 0 B p AMATER) KT. 2 31^, 6 5«©SH^X 

i o o vottE^EpunLTsg^-r^iv^^oT^s. 
[p2 9i] m&x.mz&^x. 

30 [0 2 9 2] -~fc«*««fl|<fcUT. 

10 2 9 3] *ciiiB-rt»*a»#J*ffl^fcr:*»* 

40 [0 2 9 43 -rt»»a«t«Ctt. h^-R^i- 'J7 

[0 2 9 5] *^U70«fR»tttta«XU-yiIrt« 

[0 2 9 63 **WC0TB«»«*ttlI*t»Ttt* 
50 d-7©^, W^ti^^-y ha-^S0^LT31« 
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(32) 



1-174732 



[0 2 9 7] *3fc#cD@ft&i^fcK:fcvrctt. 
mz*tfz>mjtc®&& soo-1 2 00 # ?x-e& t) , 

®**U70fiSfD&<b&<2 0-5 0 Am 2 /k ff"C&* 

Co 2 9 8] x&mnm&m&xmz&^Tiz. 

[02 9 9] ^IC»*UV^«A<TX^^TWT{- 
[0 3 0 0] *«WOiii«^^@fc43^T«, &(ft*B 

[o3on mz. m&<om&m&ftfrzmwLmim& 
\z h:*-- ei*i*fe««a i «BE&g»fc!WfflJw^e»« 

[0 3 0 2] JUMllCtt. 

-&m^mx±&m\mm>fr*>mto&mt\z hi— 



2 ) ©Mfi<t§i«J;^*U^ 
[0 3 0 3] ftlM<D#£<3St4fc£#, 1-fcJb1s*»*» 

[0 3 0 4] ft#<oMfcttftjE#te&*ora; 
5fi&£&<-r*^ h^- £**y7tt-H«:tt-=>Tat 

[0 3 0 5] Lfr«C *38W<0#*8^<&2£fiMJ*£ 
BMfllf & & . 1 /WXTl* h^— *&»fctfHr u 7*<§l 

*<o»©^fi*^o£ffi«te£Sl«/W7 
^oiftmjS^ofittav eont d«v COIlt <o©«^fc», 

t'J7WSttMt$, V cont >ocr)«^Jwtt, Bfc#0 

C0 3 0 B) **uT©aa»ttttS(fc^u— yicfta 

[0 3 0 7] *£9Jtc*»Tli, 
30 7t^*7-ht--^SA6-^#S«3a*M 

L» <2«lfc««fc43tt*tt*£&*5 00-1200* 
^tU ^t , J70fiiW«{fc^2 0-7 0 Am 2 / 

[0 3 0 8] m*M£&7 0 Am 2 /kg (3 0 0 OX 

2 OAm 2 /kg^T^fc, h*- 
[0 3 0 9] fi^IllCiJ^T, CWaiLtJl 3 
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(33) 



#&8¥l!-t7473l 



tr— ^ • v-*M#i££fri!<B\z?z&zwmm&# 

(0 3 11] te^xmiZ&HT. <E¥«<hUT«, 

(i o ^Pflg^^i^ mmtm&±.\zm&i£m: 
^&h+-&*:CO+miK^&±tz-2:&i?l,. 

[0 3 12] *fE9^h*-ISrc®&#&<> te^tefc 

Mte^<**irLT&mmz&ttzwikm0Ljjmz&& 

[0 3 13] ^{ft^±*^Uti^ra<G^*iilC^^ 

n/t hj--WL£fc&#\ztett&mfom&£mz*ii^ 
x. ®m&&wfr±&zwx*mm'¥&h\zm&<Dh+ 
- \z £ o nfc#s h ±— » e i:-ge?t 

[0 3 14] *&B<2h^-tt#iigi&ft, i^-mmitl- 

e&onm\z&t\T&K>, n®mtiiz. & 

errs >T5:7-f y^Mfe, ^-f >^a*i:feHL<^ 
ett*ct^t?§, ^ v^?^* ■ :/y > 

[0 3 15] ±KcD4»W<e^^ffl^T^Sh^— fc£ 
T*. 

C0316] i»fi^tLTOI«»K7A3l:««! 
836. »^»4ffl{fcB7fcADia*3H«iaftl*tl-enh 



*ffflfe9#i il*H5Attc»fco*tffl^£tu ftffiiiit:: 

-5 OK (J I S K-6 3 0 1) ©»teB*5«#S 
4E?ttl l^*>fc*tt, Cttl 3J:0*me?ftl 160 

20 [0 3 17] ±&m*'Ttifro>tttzJ:'i>XBatt±tz 

[0318] **wfr*if»TWt. «9xe-c«9s*ir 
Rt/ <i i) suMt&sMftBMnah*-- <z>®*r* 

[0 3 19] MPW^ »j-r:>ir3Wicjs^Ttt, m 

&m&frv>&m*fo\ztti,x* mmm. le&BRzt&n 
mv>m£&.mvx*3 0s &&t&tm%ffl£<oito&'&&m 
totmimtvmz. m&mmto&mz^&Lxmfk 

? y-— >ymt€-wux^&vi. 

[0 3 2 0] IIPW^ iJ-Z>««*«^fclM 

so 757>m&\zmtix\**it£vx*>< -mz-m-xm^ 
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(34) 



#09^11-174731 



co 3 2 13 gut *m\<»mfom&x$k*nm^& 
[0 3 2 2] m&te&mm*mzt$* jgifSftM^- 

- b P c RtfSS 4pf ffc*&£a~ y hPb wmfSiiEtl. 

CO 3 2 3] ©{ft^^eJC^^n^&U&^^-r: 

CO 3 2 4] Bxco®*^J5£^-n.> hPatt. 
(£<h LTCD 3 0 4> C0«^£f&?£# H7A6la^fti 
Z.<D&9tWY7&$ 1 att*E*a;£fl^@&#l&$ 
ni. 6 2 att#^©rtUT<O-^««5§Tfe0, & 

t'JT^^lS^^^ntV^. 6 7 ate:, — & 

H5A6 i a^si®^«i*^-rsfc«e)om«^^© 

tbT©fi)t^@^^. 6 3a(t i3t#h'7A6 1 

&tt&&&6 8\Z&^Tm&2tT.T**fcW-#nmffi\Z 
[0 3 2 5] COS&lcoM&J&sfca-^hPate, 

-tc-;fc$f«Lfci£, Sft^ge 7 a\z&o&ytmz& 

[0 3 2 6] C©i 1 ©SMidt^y h P a H 



[0 3 2 7] *@JifeJ£fi£&©f*, J8 1 e>m&Bi&=L~v 
KPatra««)«^t«iO, ^»«i^^$tXS*5- 

(DlilMa^hPc Rtf&4 0@ffejgj5fc:i~<y HP 

At*. 25 1 Om&l&&(.3.~V h P alC-f XD— h^-— . 

%2<Dm®mi&3-~v b*b\zw>* t^-, &3*> 

ires* 7- h^— tts^:b-e-^n v i*T-r* 
man. »2i^h^n^2i#©:Jwi:^>T^^7 o 

[0 3 2 8] £fS7 0lt ^fl)4 0*O)|fP-7 
7 l£3 0 <*>CDj&nJEo~^ 7 2 £*TU 7 1 

20 tiU I«J«Clin^a7 5&tf7 6£*fUTV>5. 7 3 

[0 3 2 9] «S¥«±tC^^nfc^3Bf^^-h^ 

[0 3 3 0] HlKfcUf. m^tt&tm6 8lt* M*98 
8jn — 7lZ£r>XX$*e#fo\Z&W)?*'bC0X8>Z. 7 
30 MElfra-^T&tK 8 2H M$«2gTifeS, 8 

3 *fr?~n<DWztt&ttmmft 6 8 \zm 
[0331] temtim <£^feM§##<z>m®{ajj 

<&*©#l£¥**&##tf>aMJK: L X^/ W 7 X £ 

m.&wm^mte&mt&f^®c*m^z> z ±&»imx& 

[0 3 3 23 ±EO«tt(E9^at^^.T-KW 

[0 3 3 3] U^L&*te> <E^/t<7X«IjbP^^y 
[0 3 3 4] ^fC, «lfc|HIfltJPl««lcr#fiOh^-iffl 

[0 3 3 51 mi. ^2, 513^^40© 

50 «UB6£g&2 9 a . 2 9|j, 2 9 c . 2 9 d *«3£K$tlT 
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: 



&H*®rtcfflStt-tn-€ J tiaffffi<0»««*«JSflc, 
(rVt>i^fi«M£H?A 1 9 a . 19 b , 19 c fttfl9 d 

CO 3 3 6] JgttfcK^Al 9 a 9 d \tt<M\mM 

l:^M^2 3 a , 2 3 b . 2 3 c W2 3 d , ^ 
7 a , 1 7 b , 1 7 C Rtf 1 7 d . le^ffl&mfiC 
24 a , 2 4 b , 24 c Rtf24 d , 1Z*>Zf\Z9 V-~> 
8 a , 1 8 b , 1 8 C Rtfl 9 d **E«£nTH 

*. 

&2 9 a <D&#F?2*1 9 a ±IC«M^»2 3 a \Z 

-«#r*s*fflTT*«w*£sn. <e^t&2 4 a \z 

CO 3 3 8] _LB0D<fc5^XD-®«^^SJC^ 

«nTn*w£. ^2p<fe^§8 2 9 b r«*7-er>^ 

@m<h£*is. ;k7>hj«h« (-sr-K>^h^— m 
s#is^2 4 b izmxzntttziz. m*&#$ <om 

CO 3 3 9] ±.ft.±m&teJ3mz£Qn3, 14 

Om&&0t&2 9 c . 2 9 d Kl«fc^T>T>6. :/^y 

3*2 2 lte^S±Opj»S:^TS* Ctl 

\z&^xt&^&$ ±\z\±&&m&&nzn*<nx&z>. 

19 d ^U-Z>^Sl8 ai 18 b , 18 c Ri;i8 d 

T^>©a«sco«agi(ofc46^, at^^h2 5^^^ 

9 b . 2 9 C &tf2 9 d IC43tt*3-«E^BB2 4 a . 2 
4 b , 2 4 c Rtf2 4 d .€»IU IE^£;5ttS. 
[0 3 4 1] £C0K«^£frj£K:*5V>T* 

^U>^:7*U-h?M8Jn*. tf'J-fSFSMtflB, *U 

[0 3 4 2] £?ttStftt4B«9j&«2 9x)€iiaT 

esn, ^uh2 s&tft&zti. ^22 



(35) *#RHM 1-174731 

[0 3 4 3] &43, CO®«^^fe-C«*. -*<0@{fcj& 

[0344] £<0®fcJBM>fc3r8n?l*» *<z»&^ 

10 [0 3 4 5] L#L&*<&. ZtoM&'VVb'ViZ* #8! 

[0346] ht-tt(E?ttA*finrt^^t? t 

[0 3 4 7] MJZffiC0^*£^flg(^7;U*7*-®«^^fiK 

[0 3 4 8] ®«K7A3 3±K&^fc¥6ra&fifc£n 

3 9^0Wt6tl^^mtLT^«SS3 6+JC 

±-~m®\Z> tfV jn-A 7|:^oT<Sf H7A4 8± 

S4 4fC«t0^$n^. 
[0 3 4 9] 4E¥tt«4 4l;:t±, HDtflSX^ 

Aa^n, fe^Sftfi- 5 0 0 0 0/*AT& 

U U >t- U 7 ^ h OiD# 7 ^ JU A ttSI^^ >~ 
h\Z&-z>Xm&Zt\Z>. 0UiLtf, 1 0 D 0 

[0 3 5 0] ^IC 2 fe@ £ LT@(EIfiia-t/ h^®fe 
40 U m*S3 5^7tK^A3 3^jfij-t5. ^LTS 

«g 3 s ^tjr>s 2 h^-- 'j 7£*rr* 

[0 3 5 1] IH3feg, 4fiB^KSHfT^n«>. 
.LC0ck^^«e¥H5A4 8tetEa^f*£LTOSB©ttS£ 

50 ?A±C»«IE9M €r^<TSfc«6^»^ U 
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(0 3 5 2] (5^«m&S<-r*i, <E^PJ«ft* 

^tc&&m&&&P>tlZ. Mil. 7JU*5-H«C*lr> 

-r * ® &f&fifcfr & \z& \z& £ u < e>n*. 

[0 3 5 3] ^S«£^ Ste. ^i$tg4 

[03543 m&m 34-37 fc#§&sn*4if& h^-- 

[03 56] S^^Al 0 3±iC#«gl 0 2iU- 

if-«tfflv»fc*3t«i o lTMsn^iiHimM 

#32, 1 0 4, 1 0 5, 1 0 6, R^10 7lr^OBi^ 
©5<feli«fi * nfcft £ ft* C £ fc < Sift * fr fc 3 

■c. war. ^«©w«r*fi*^s«-r*©*t»*ut>. 7 

[0 3 5 7] ««K5A10 3JblC^)«Sn^e^® 
BHft. 7;i>rt7-EI«tt4E¥#«S 1 C9C<kO(Eftt 



(36) 4^09711-174731 

1 0 9 fcflUcafflrrSiSfcMU & 
t TWffie« S 3 D^^^f^ffl <*t* 

10 ©»«ft^ttK:J:D«*H^A 1 0 3 0ftjff£lBl«$- 

*1T;B0, ^6SHftfc*tiTttHOft%>S%A/t»ffi* 
7;^7^®«fcfca^^Tfe^tS^«n75:^LV> 

MM* &e t>#* u < « i^fe n* . 
to 3 5 9i ^fi'h^-- «a*-«iK^$nfcaBfln»s 

[0 36 0] ±IB0D® 1 Tb^m 5 fcjK-THlfeJ&SgeCD 

30 wftm&UTtt* H6i^-r*»w«>-^*««»j 

[0 3 6 1} H6l:*l»T. «Hftfi»«ci:UT©WtH 

^i* 120 <o»*mvk>£mm-r&ittt><Dmi&.mm 1 3 3 

tt, SfikWSl 2 6 0>MSA>. B8S1 2 7fccfc^T^« 
£ «1^> Rj tflWS (S§2^> R 2 £(CK©£ 
*L ^3R 2 2 7 hi— » 

40 3 rtfcfcHilSja «ht-) 12 8 

*VCUft # it*. ht-WttRj UttMttDl 3 0*t 
ttW6*i, MD 1 3 0 *grm»*nfc h*-lclL<fr 
■3fc«©*»«h^- 1 2 8*t^^R 2 MlC*T«llft 

[0 3 6 2] ^ffe^R, i*g»rt«2ftX^Ua-l 2 3*< 

1 2 1 ©ji^miciaiitT»a*na. mmz. ^jas 

R 2 WC«4«ax^Ua.-l 2 4*t»W&n, 
50 'Ja-l2 4O0tel:J:^t, i!6ni3 0^^$ 
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(37) 



4#Kl¥n-i7473i 



R 2 rttiSTtfch^-^»X';-^i 2 l 
[0 3 6 31 2 9lt UMBtth*— 1 2 9 at 

[0 3 6 4 ] ^«S§g 1 2 6 0>&3fc 1 2 0 KSfi& 

-71 2 lmapfc^tuu s»xfj-^i 2 i t«# 
K9Ai 2 0&^ni:ainiiRMKtt&nr^. 
to\zTmi&2tiz$Lmxv-z?i 2 nztt, H^*nr«c to 

CO 3 6 5] a*XU-7l 2 lrtfcBfcanfcaiWS 

JUfeLfciSlc, S«affiNt*OT8iEK:{fcBT*a*S 
St. 2 9$iM^O«N, S, St 

^tS. tel2 2H I»lffiS^H7A12 

Q\zttfatz>&5\zm&7s*)-7 1 2 l^icEe^nr 

U*. S^aiSSF*, m»J-^12 1^H5A 

1 2 0t<0MO3S«»»ift»C«tflL*^L, ffl&mz 20 

[0 3 6 6] 3Hfe*'J-:/l 2 1 OT^fctt* 3g«XU 
-^12 1 ±£>S!ft3J 1 2 9 <a®P£fcf|a-r*fc*t>0>7 
;U=- -«}A. SUS 3 1 6CD*D£#«tt$mTf£$J3* 
*#MBtt:/U-Kl 2 5#E»£n*. £<D&$!lSW*t 
bTOMtt^l/- Hi 25 CO^g&tEft* IW12 
lXEt©rai3 0 0-1 00 0Mm, ff£U<tt4 
0 0-9 0 0 MmT*-5- dtD^KIrit 3 0 0 ^m«fc 0 /h 



&< tL*±mzmim<Dmm. #a&:/u- h i 2 5 k: 

CO 3 6 7] £<Dat£** UTtt^ao* 7U-^12 

1 *^Bi*fiiK:@<EKib*nT^aa*. a*fc«< 

CO 3 6 8] «£-pTaffiNtNC0gEI2&« < hatt*^U 

r&^©^ijtt&tm^it{4&^i:]8^T«>^tc<t Da 
u r&^Btex u -^ifi^saffiN^caai 

CO 3 6 9] ft, 06l:^T» 2 0&- 

p-;PSrWrs#atta>^i±xu-^i 3 1 Kick Da 

3 2 ana^msn^aa:/:? y^t* 

[0 3 7 0} 

csteM «Tt*«w«)*ifi««:^-r3flt* *a&ii& 

tO 3 7 1] C^tfiMl) 7 1 0«K* 

0. 1M-Na 3 P0 4 7K}g«4 5 0g5S:fiAL, 60 
■CKML7~&, ^UT^+lt- (Mf^- 7 ^M) 
£ffll>T. 1 2 0 0 0 r vm\zxm#Vtz. Ztl\Z, 

1. OM-CaC 1 2 7K*tt6 88&£lfc* fcSSftlU 'J 

CO 3 7 2] 



(t/T) X^U> 1 6 5g|5 

n-^7^'Jl/-K 3 5 SB 

(*«W) C. i. m>h7;H15r3 15615 

JP5^CJ:0«»«Lfc«. Te#&£ 7. (2, 4-?*>JWtUanMJj» 
6 OCJrfiDfflL/tTK^^S^- CftSMM: U fi^tt#fWiaji^£W!SLfc. 

««^T» 1 2 0 0 0 r pmCT^- IC»#. 40 [03 7 3] 
5MRU *V>T, I^^irlt, 2, 2' -7 % /E 

mmmmm *yf«*«kwii 3® 

«ttl/^>) fi3WJlfA4»K 10& 
(«©*]) IXW^X (ttj&7 0T:> 6 0S 



1 0gg£*S8? 



(0 3 7 41 ffillB*^a**fc±2Bfi&tt^«#fflfiE» 
6013. N 2 ffBftTC^^T, ^U75* 
tf-KT 1 2 0 0 0 r pmT 1 O0nflW#L m^teSi 



50 



[0 3 7 6] tt-?l 0 0»IC»bT. *. 

fcBETita®«««l Om 2 /g07t^- fcTS!!8Mc& 
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(38) 



&<tT*>m&& < 1 ) (KtiLimtiL : 7 X 1 O 9 D c 
m) 1. 0SPRt;BETtt?5®**i4 3m2 /g^^ 

fto^'jm (i) i. o$b&*&u sHwffi^v 

CO 3 7 61 Jig2->U;frmt»5fc (l) ?fjfig(Z>->U * 

Ref7xp^#5o (a^TiD^^i!) 100 

(1) tt, SiiS«Ta«tt (TEM) 07J 
0CD&;*:^£Rtf£££!fi?ffi»fc (S EM) K<fc*3 

^K^fcTfc&ft^Vfctfr* (1) Wi^ftSF 
-lttl20-e*0, Htt0>>'U*m»* (1) CDJ&tt 

[0 3 7 83 »^ ±&<»mmm&i'T>hi— kom 

0. ft&/fi&3^1. 0. 5yraX0. 5w 

H8mam-C*0, M/MI^2. 8"C»0, 1. 
OdmXl. OmwniCOEfflifc?) 1 7<H$&lTfr>& 

[0 3 7 9] £4>fiS9M£=>7 > h-^— 1 <OU—)V*- 

PH&flEttO. 9 8 3T&0, R»«0. 9 5**©l**- 

Co 3 8 0] ±ia«»m^*>r>h^— lfcTCoam 

ffl+t'J7 1 ££h±Hft«8SSTil£UT-^*~> 
r>S«l« (1) UMftftftl. 4 5, JEE*8f£l 296) 

[0 3 8 1] til. -fifc»*S«a (1) 0^^SStf 



10 



(0 3 8 23 JWttftPM fe 
/^^-tZ^-^^ IMS 7 5 » mOflffc, 

[0 3 8 3] EgftO fflg 

:/««p««eu Teste**?, -^*a**©jE 

[0 38 4] 
[*3] 

P-A 
P 



-x tOO (90 



[0 3 8 53 «*H**U7I flOttift) *«W*+fc:7 
xV— ^/^JkkTJl^t (50 : 5 0) £ 

0. 2 5/£m©7W< hW6 0 0». 0. 6 am 

«^3 8Am 2 /kg) 
[0 3 8 6] h^X>2 0^, JI/2 0SB. *2 

e.CH 3 S I C J 3 1 5%Jlr& (CH 3 ) 2 S i C I 
2 1 0 4 0£5&tfftfei££iH]*_, Efc3 0 

#W#£#Lfcf& 6 0t:Tii*Mtt£KiE*fTofc. <t 

3D x^^rh>-y^y-;WB&*ttfc*»UTHa»l 
[0 3 8 7] :oyij^->7^;:, f>a=^it>©^ 

(1) T^-r®ftftj2. 0 58, TE5fc (2) T^^tX^ 
TSyy^^y^'J^Il. 0ft, Tgea (3) T 
^^tl*^^>yjy^U>^ffl}5. OflMHIHfrlU 
U T«5I^ I «fF*»Hfc. 

[0 3 8 83 

[*4l 



CH 



CHs 



(1) 



C bHb 



(CH.) bN — CaHft — S i— (OCH«) a 



(2) 



n-CaH7-Si40CH B ) a - (3) 

[0 3 8 9] z<D**v7mmmi*mmm mm® 3-h*tU7i aiwtuTn 

ia«:*fc:*3-*-) K:.fcO. i&fc0**»JT«tt CO 3 90] COSM+t'JriH aTORISttlc 

10 OWC, mm?-h&1fil&ttJi*<kO[ZmiU 50 «J:2)M^W4Xl0 l3 QcmTfeD, 
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5 BXMfy HT^-^it. 

fc>^ -fe^Afc-tfsoMn 4 3£*£U 

iH4 3 \zm?z> «fc ? i 4 i &tf-tS5SSs l 

4 2 &EU 1 0 0 0 V tDI&iffilSBE&ep*ni 

n&*>^H 4 3<Dir;P£<0&ft!@ias = 2 cm 2 . 
J9*d«3mm. iiiffi^ll 5kgIW. 

[0392] j^^ttaag 

BHU-G09ttftH££B (SWffl^fi2) £ 
* 1 OmmOir^M^*. tt!2a>£fii::-fey IB) 

CO 3 9 3) J:fi©-(fc#*«*» (1) *HlHSt-r 
8ift&j£iM4>& 1 <£>@j{fe^fifc:xz: ? h P a KJ&ttfcS 
ft£6 3a£fgAU SM^T^h:*— 1 & h^- 
6 5 afc&AUT, $ftS6 3«4<Orjfi^ 

^3>Fd-;|/U hi— *y/*-6 5 aj5P^ 
t)^6 6a^ UTfi&Si 6 3a IC&EM^ h*- 1 
2 3t/6 5%RhT, 3 0t/8O 
%RhT&#2 OXJ/l 0 % RhT"C*>7>MT® 3 

y hPal:feUT. ^h'7A6 1 atbtil 

ftfcl 2 0%T©Xfcr-h-CI§re*'&T, - 700VO 
iS^fllKHz, 1. 2KVppC03fcSfc«J££M£ 

lat-7 0 0Vt-*»«n«JiJii:l/fc. 
[0 3 9 5] Si:, ^lOTMtoz^hPall te 

7A6 1 aOSffiK^&LT, ^XgfgKSttF^A 

6 1 a©&ffi±K|^^*fc^h^-£&3feEttT£ 

5**JS*Lfc. £flfeS6 3 afciSttS^fflUSlCtt, gflfc 
3>h^h2 50V, *^Ut0R(g3>>7^h- 
1 5 0 VCKL. ED 7 KwT#ffiia©3fc«ftmJE£3i» 



(39) #^¥11-174731 
[0 39 6] (JftfttNo. Dffi^No, lttfc?* 

[0 3 9 7]}lll^tlt*0, 7^5Z^A->'J 

, [0 3 9 8) g2SttjEtttt&AKJhlS T 

*U 6-6 6-6 10-12-^O>i^h*y> 

[0 3 9 91 fg3EfS«ffi$S£fl-efcD, i;X77*» 
®*4£#I&K#&LfcJ9£|$0. 3</m(Dg-C*D, U 

[0 4 0 0] m4JPtt«w»«»-c*o, tfy*-#* 

20 -hWI&fcfcH^^^ftfeUfc^O-CAO, PS!** 

[0 4 0 1] S5Jgtt««fftAS-e*0, 3fe«fctt«DT 
* U JV^SWIC Sn0 2 IMfctt?. XKMStt£tt%* 

^«J0. 2 5am^4 7'WtX^l/>|»ie[^Ml 

&&£>0. 0 3/inn7>SnO 2 ef^Ii^UXl 6 
30 011^ »:4 7yftXfl/>»JiHf*3 0li 

[0 4 0 2] dH^oTS^No. l'tt&i&JBOtt 

jH&tttttt. «imsie^©«^5 x i o is q c raJ £ 

ofcOfctfc'*, 6xio ll Ocmf:*-CiSTUT^5. 

[04 0 31 (^7'>§«SNo, 1) Mg05 
fiS, Mn0 8SB. Sr04g&. Pe 2 O3 8 3SB£-?-tt 

«i«l5MbU *«Btott^UTJi*ftU noon: 

K*t'i7«tt (fi&*n«fc#6 3 Am* /kg. 
40 ^B5lMf7H) 

[0 4 0 4] JifittHrUTftttlC. -fV^Dtf^MJ 

<7Xf7n-f;^*-H 9fiC/ 

[0 4 0 51 i«Mt'J7I©*^Ii:^i:^ 
cmT&Q. JjDJIMfcBttO. 

[0 4 0 6] aa^^tWNo. i«. -fcseafiia 
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